Bronchial artery embolization is an effective nonsurgical therapy for massive hemoptysis.
Introduction
Bronchial artery embolization is considered the most effective nonsurgical emergent treatment for massive hemoptysis, which holds 50%-100% mortality rate if treated conservatively [1] . Although access to these abnormal vascular networks is typically through the systemic bronchial artery circulation, adequate vessel purchase and catheterization can be difficult when vessel tortuosity and unfavorable angle of origin are present. In these cases, a "back-door" approach accessing bronchial arterial vascular abnormalities by catheterizing the pulmonary artery when a systemic bronchial-to-pulmonary artery shunt exists is a viable option. However, a paucity of literature describing this approach exists [2] . A case is presented where control of hemoptysis from a shunt communicating the left pulmonary and bronchial artery branches is achieved by pulmonary arterial access after initial attempt to adequately select the left bronchial artery failed.
Case report
A 32-year-old woman with a remote history of tuberculosis and recurrent aspergillomas of the left lung resulting in autopneumenectomy presented with frequent episodes of hemoptysis up to 400 mL in volume. Computed tomography of the thorax showed severe destruction and near complete absence of the left lung parenchyma (Fig. 1) . Although surgical left pneumonectomy was initially considered, interventional radiology was consulted for emergent bronchial artery angiogram and potential embolization. Initial aortogram demonstrated hypertrophied bilateral bronchial arteries, without clear additional systemic arterial source of hemoptysis. Angiogram of the single left bronchial artery demonstrated it to be enlarged, tortuous, and with significant shunting to the left lower pulmonary artery (Fig. 2) . Despite multiple attempts with several catheters and microcatheters, access to the left bronchial artery for intervention could not be achieved due to vessel tortuosity, vasospasm, and unfavorable angle of origin. Given the long fluoroscopy time, the procedure was aborted in favor of an alternate approach via the pulmonary artery at a later time.
Bronchoscopy performed the following day demonstrated active bleeding at the left lower lobe basal segment airways, confirming this region as the primary source of hemoptysis.
Repeat angiography was performed to gain access to the abnormal vasculature of the left lower lobe through the left pulmonary artery. Digital subtraction angiography of the proximal pulmonary artery demonstrated normal brisk flow of the right main branch and severe narrowing and near stasis of the left main branch (Figs. 3A) . Distal left pulmonary artery contrast injection showed multiple distorted branches of the basal segments corresponding to the systemic-pulmonary arterial outflow seen on the prior left bronchial angiogram (Fig. 3B) . The basal segment of the left pulmonary artery was catheterized with a 3-French Progreat microcatheter (Terumo Medical; Tokyo, Japan) with subsequent tandem deployment of an AVP-II Amplatzer vascular plug (St. Jude Medical, St. Paul, MN, USA) as a backstop to prevent reflux of embolization material. Through the microcatheter, the left pulmonary artery basal segmental artery was embolized with Onyx-18 (EV 3, Covidien; Mansfield, MA, USA) distally and up to the Amplatzer plug. Post-embolization digital subtraction angiography demonstrated occlusion of the entire basal segment with no residual flow (Fig. 3C) .
The patient tolerated the procedure well and has experienced no episodes of recurrent hemoptysis with clinical follow up at 18 months.
Discussion
Most vascular causes of hemoptysis are due to friable and abnormal bronchial vasculature subjected to high-systemic pressures that have developed from chronic pulmonary processes such as bronchiectasis, tuberculosis, fungal infections, and malignancy [3] . Chronic inflammation and hypoxia result in abnormal and fragile neovascularization of the bronchial arteries and its branches, which are susceptible to hemorrhage under systemic pressures [4] . These vascular abnormalities usually manifest as hypertrophied, tortuous and hypervascular bronchial arteries, systemic-to-pulmonary arterial shunts, and bronchial artery aneurysms [1] .
Accessing the pulmonary artery in cases of hemoptysis has been advocated when hemoptysis is not controlled after systemic bronchial embolization and when the pulmonary artery itself is the source of bleeding, such as with Rasmussen aneurysms [5] and arteriovenous fistulas [6] . However, few cases have been described accessing the pulmonary artery in attempts to access a bronchial vascular lesion through systemic-pulmonary arterial connections in the absence of a primary pulmonary artery lesion [2] . Embolization of the distal pulmonary arterial network supply may also increase the efficacy of hemoptysis control. Bredin et al. [7] described a case where massive hemoptysis that had decreased after systemic bronchial artery embolization, completely ceased after temporarily occluding the distal pulmonary artery with a balloon catheter. In this presented case, use of an Amplatzer plug was important to prevent reflux of embolization material and nontarget contralateral pulmonary artery embolization, which may have further compromised her tenuous pulmonary reserve. Although there may be a risk of pulmonary infarction from embolic occlusion of the pulmonary artery, this patient had very little remaining left lung parenchyma.
In conclusion, this case illustrates the viability of exploiting a pulmonary-bronchial artery shunt to control hemoptysis by accessing the pulmonary arterial vasculature when initial bronchial catheterization is difficult or not possible. r e f e r e n c e s 
